Figure S2
IR difference spectra for the radiolysis and subsequent NIR S3 bleaching of 2
Figure S3
ESR spectra in CF 2 ClCCl 3 obtained after γ-irradiation and S4 subsequent NIR photolysis of 1, 2, and 4 at 100 K.
Table S1
Measured and calculated ESR hfcs for 3 •+ , 4 •+ , B and C S5
Figure S4:
Internal valence coordinates of 3 •+ which are used to define the S6 symmetry-adapted internal coordinates in Table S1 . Table S2 :
Definition of symmetry-adapted internal coordinates of 3 •+ for S7 use in the SQM procedure.
Table S3:
Frequencies from SQM force field of 3 •+ with scaling factors S8 S 1 -S 27 optimized by fitting all observed peaks of 3 •+ Figure S1 : Comparison of the difference spectra obtained for the ionization and for the subsequent NIR bleaching of 1 (dotted line, corresponds to Figure 3 in the paper) and 2 (solid line) in Ar matrix. Apart from the group of peaks originating at 408 nm the two sets of spectra are largely identical.
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1800 1900 2000 cm -1 2900 3000 3100 cm -1 Figure S2 : IR difference spectra for the radiolysis and subsequent NIR bleaching of 2 (cf. Figure 4 in the paper which shows the same for 1).
Figure S3: ESR spectra in CF2ClCCl3 at 100 K obtained after γ-irradiation and subsequent NIR photolysis of (a) propellane and (b) dimethylenecyclopropane. Both (a) and (b) are identical to, and exhibit the same alternating linewidth behavior as, the spectrum (c) obtained after gamma-irradiation of vinylidenecyclopropane. Table S1 below. a see Figure S4 abvoe, except for the wagging coordinates ε i-j,k,l which are devined as atom i moving perpendicular to the plane defined by atoms j, k, and l. b β 1 ' -γ 1 ' is perpendicular to β 1 -γ 1 (40) a RMS deviation of observed from calculated frequencies is 7.08 cm -1 . b Intensities in % of the most intense band at 1870 cm -1 . c Contributions in percent (in parentheses) of the symmetry coordinates listed in Table S1 Table S4 ) added in red. In all cases the ground state was described to ca 90% by a single configuration in the CAS(11,12) calculations, and no excited configuration contributed more than 4%. The CASPT2 wavefunction was described in all cases to 85-87% 
